1. Introduction
===============

Paratracheal air cysts are collections of air adjacent to the trachea. Most paratracheal air cysts are asymptomatic and discovered incidentally on neck or thoracic computed tomography (CT) scans.^\[[@R1]\]^ As they act as a reservoir for respiratory secretions, secondary infections can occur.^\[[@R2],[@R3]\]^ However, infected paratracheal air cysts are rarely diagnosed as a cause of respiratory symptoms in clinical practice because of less attention and scant knowledge about this entity. Here, we report 2 cases of infected paratracheal air cysts overlooked at first but diagnosed later through chest CT scans with bronchoscopic examinations.

2. Case report
==============

Our institutional ethical committee approved this study. Obtaining informed consent from these patients was waived. A 56-year-old female with underlying bronchial asthma presented with cough, sputum, and fever for 10 days. Chest x-ray and CT taken in an outside clinic were told to be normal. She received symptomatic treatment. However, her symptoms did not improve. On admission, peripheral blood examination revealed leukocytosis (12,230/mm^3^) and increased C-reactive protein level (41.9 mg/L). Review of chest CT transferred from outside hospital revealed a small paratracheal cystic lesion with air-fluid level and rim enhancement in the thoracic inlet (Fig. [1](#F1){ref-type="fig"}A and B). A small lymph node was seen in the adjacent area (not shown here). Zenker\'s diverticulum or infected paratracheal air cyst was suspected. Esophagography showed no evidence of diverticulum. Endobronchial ultrasound revealed about 15 mm sized right paratracheal hypoechoic mass corresponding to the lesion on CT scan (Fig. [1](#F1){ref-type="fig"}C). However, a communicating track between trachea and cystic mass was not found. Only intratracheal secretion material was seen near the lesion site. Smear of the bronchial aspirate showed many neutrophils, but it failed to identify the specific pathogen. Based on the findings of CT, endobronchial ultrasound, and bronchial aspirate, an infected paratracheal air cyst was diagnosed. After antibiotic treatment, the patient\'s symptoms were improved. Follow-up CT scan showed an air-filled paratracheal air cyst (Fig. [1](#F1){ref-type="fig"}D).

![A 56-year-old female with cough, fever, and sputum. A, Chest CT at the level of thoracic inlet showing a cystic lesion with air-fluid level in the posterolateral aspect of the trachea (arrow). Intratracheal secretion is seen adjacent to the lesion (small arrows). B, Coronal reformatted image of the CT scan showing overall feature of the lesion with enhancing rim and internal fluid (arrows). C, Endobronchial ultrasound revealing a cystic mass (arrows) at the corresponding area of the lesion on CT. D, Follow-up CT scan obtained after antibiotic treatment showing paratracheal air cyst without rim enhancement or internal fluid.](medi-96-e7536-g001){#F1}

A 74-year-old man presented with cough, sputum, and chilling sense. Chest CT scan showed a multi-lobulated right paratracheal air cyst with intracystic fluid (Fig. [2](#F2){ref-type="fig"}A). Three-dimensional volume rendered image provided comprehensive information about the relationship between the trachea and the lesion (Fig. [2](#F2){ref-type="fig"}B). Paratracheal air cyst was ignored as the cause of infection at first. Review of the patient\'s chest CT performed a year earlier demonstrated a right paratracheal air cyst without internal fluid content. Bronchoscopic examination revealed purulent discharge from a dimpling at the junction of right lateral wall and posterior membrane of the trachea which was the orifice of infected paratracheal air cyst (Fig. [2](#F2){ref-type="fig"}C). Smear and culture of the bronchial aspirate showed *Haemophilus influenzae.* After antibiotic treatment, the patient\'s symptoms were improved. Follow-up CT scan clearly showed the connection between the trachea and the air cyst (Fig. [2](#F2){ref-type="fig"}D).

![A 74-year-old male with cough, sputum, and chilling sense. A, Chest CT scan at the level of thoracic inlet showing a multi-lobulated air cyst with fluid (arrows) in the right paratracheal area. B, A three-dimensional volume rendered image showing complex shape of the cyst and its relationship with the trachea. C, Bronchoscopic examination showing a dimpling with secretion in the posterolateral wall of trachea on the right (arrow) indicating the opening of paratracheal air cyst. D, Follow-up CT obtained after antibiotic treatment showing fluid disappearance and a communication tract between the trachea and air cyst (arrow).](medi-96-e7536-g002){#F2}

3. Discussion
=============

Paratracheal air cysts are collections of air adjacent to the trachea. Although various pathological entities such as tracheal diverticulum, lymphoepithelial cyst, and tracheocele comprise paratracheal air cysts, all are covered with ciliated columnar epithelium.^\[[@R1]\]^ A few studies have suggested that majority of paratracheal air cysts are tracheal diverticula.^\[[@R4],[@R5]\]^ Reported incidence of paratracheal air cysts ranges from 0.3% to 8.1% depending on diagnostic tools used.^\[[@R6]\]^ They are prevalent near the thoracic inlet at the junction of the right tracheal wall and posterior membrane, a point in the trachea with the least resistance. Most paratracheal air cysts are asymptomatic and discovered incidentally on routine radiologic examination. Some authors have reported the relationship between paratracheal air cysts and chronic lung disease such as emphysema and upper lung fibrosis.^\[[@R5],[@R6]\]^

Being reservoirs for respiratory secretions, paratracheal air cysts can become infected and cause respiratory symptoms such as cough, sputum, fever, and hemoptysis.^\[[@R3]\]^ However, infected paratracheal air cysts as the focus of respiratory symptoms can be overlooked in practice because of nonspecific symptoms, their small size, and scant knowledge for this entity. In our patients, infected paratracheal air cysts were not suspected as the cause of respiratory symptoms initially because of underlying bronchial asthma in the first patient and relatively subtle findings in the second patient. When infection became chronic or recurrent, it might mimic pulmonary tuberculosis or tumors clinically.^\[[@R7],[@R8]\]^ Differential diagnosis of paratracheal air cysts includes Zenker\'s diverticulum that can be excluded through esophagography or upper esophageal endoscopy.

Infected paratracheal air cysts can be successfully managed conservatively. Frequently, endobronchial ultrasound-guided transbronchial fine needle aspiration can be useful for the confirmation of infection and treatment by draining the infected content.^\[[@R9],[@R10]\]^ Surgery remains an important option for patients who have recurrent infections or who do not respond to medical treatment.^\[[@R3]\]^ When establishing a diagnosis for paratracheal air cyst, CT plays a fundamental role because it provides information concerning the location, size, and internal content of the lesion. Communication channel between the air cyst and the trachea has been seen in about 35% and 55% of subjects on thin-section CT scans.^\[[@R11],[@R12]\]^ Because of their small size, bronchoscopy can miss the communication channel without prior information through CT scan.^\[[@R5]\]^ Therefore, a physician should pay attention to paratracheal air cyst in patients with respiratory symptoms when their lungs are clear on CT scan.
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